Cholinergic regulation of vasoactive intestinal peptide content and release in rat frontal cortex and hippocampus.
The purpose of this study was to determine whether the cholinergic system might have a regulatory role on vasoactive intestinal peptide (VIP) synthesis and release in the rat hippocampus and frontal cortex. Incubation of hippocampal or frontal cortical slices with the muscarinic agonist oxotremorine or antagonist atropine did not significantly alter VIP release. The nicotinic agonist methylcarbamylcholine (MCC) and the nicotinic antagonist dihydro-beta-erythroidine were also ineffective in altering VIP release. Chronic atropine (20 mg/kg, s.c., b.i.d., 10 days) and nicotine (0.59 mg/kg, s.c., b.i.d., 10 days) treatment significantly decreased the VIP content of the frontal cortex, by 42% and 26%, respectively. In contrast, neither treatment significantly altered the VIP content of the hippocampus. Both drug treatments decreased the amount of VIP released from tissue slices depolarized with veratridine in both cerebral cortex and hippocampus. Therefore, long-term treatment with atropine and nicotine results in changes in the synthesis and release of VIP in the cerebral cortex, whereas in the hippocampus the effect is limited to an alteration of VIP release. These results suggest that the acetylcholine regulates VIP neurotransmission in the rat frontal cortex and hippocampus by an action on muscarinic and nicotinic receptors.